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PROBLEM TO BE SOLVED: To provide a light emitting element allowing 
light emission of high brightness and high efficiency at a low voltage, 
excellent in stability in repeated use, and excellent in color purity. 
SOLUTION: This light emitting element formed with a plurality of organic 
compound layers containing a luminescent layer and an electron transport 
layer between a pair of electrodes, and containing two kinds or more of 
electron transport materials contains at least one kind of compound 
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[0 04 5] BTS3tiS»^B©Ht«iOttt. 
^>77 7>, ^>W7x>, -Y>K-;k -Y 

^>'/h'J77-Ji/, -oX**i^/-;k ^>x^y 
*/-Jk ^>X-bUt7-Jk ^>X-r;U7 > /-;b v -Y 
>K 7"y>, JDltfVls, b'OD 

-f3$^/-Jk b'DDh^'Z-Jk b77P^^7 
-;k t7 s ;pHir7-ik b , 7 7ab , 'j>^>, b 
77Dh'J7^>, MJ77Pb'y^>, r h-7if 
7*>, b'PD>f^7-Jk b'DPh»J7 7-JK -Y* 20 
#V-YS£V-;k Y5^7f'j^>, ^^7b7^ 

t^if7Pb''j #V>, ?r7Pb''J^>, 
7Pt7i/X ?T7nt''J;^> v f77Pb'J^ 
>, b , 'J*/yb , 7^>, b7^^b7$/>, t7^yf 

y#*y>, 7 u ^^u^>. -y * yr^>&£#p 

tf6ft, fcF*L<tS-Y S^7b-y^>, 5 #*/fcr^ 
>, 4 5 2Vb*y =iy>, Y^7b''J^k 
7Pb'J^>, t+if s /Pb7^>, t+tyPb*^ 30 

iy>, t+t'/oey^, f77Db'yy>, 

7Pb7^>, ?77Pb*ys^>, ^7 7Pt''J^ 
>, b''J^/b*7^>, b7^/b7^>r*0, Jgfc 

T^/abUi^, f'Jy/b'r^X b7yVb7^> 

r&o, o< «-y 5 *Vbr»;t»r*>*. Br 

ur«-«« ( i ) tc*jw&Arasn-s^f-o3aiso 

g&|5]*£'C&&o 40 

[0 04 6] ( i ) r^$n^Yt^«j©^^, cfc 
o»*o<«T§s-)KS; (m)X« (x I ) r^£fts 

[0 04 7] 
[Ytl 9] 
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-«W (HO 




[0 0 4 8 ] -JfiS <Hl)CC-X>T»lB-f So m, L 
-eft^ftHIKS ( I ) fc:bW**ft&&E»C* 
0, *yt»*OC>i5ffl«>PI«r*-5. X«0, S, S 

* 5 ft * BilSBlKY iUt^Kti, T)l*)l> 
m (#* O < te&m$k 1-20, J: 0 Jf is L < ttBSRjR 
1-12, »CCjff*L<«^*»l-8r*f3. WAtf 
yf^Jk *^;k i so-7'Pb'Jk tert-^ 
;k n-^^?-;k n-f^Jk n -•M ; tJ"r£yJk :> 
^P7*Pb;k iy£u^>^;k ^#p^**yjl/&£# 
W6hi. ) , y;i^~;i^ (»*L<»R*»2- 
2 0, «fcOJff*0<«iaR»2-l 2, !8CC$?$L<te 

KiS2-8-c$,^ wttfb-Jk ry;k 2-:/f 

~;k 3 -^>^^ft£*«¥tf 6ft£ e ) , 7U<*- 
(»*L<ttK*ft2-2 0, J:9»£b<ttgSR 
fif(Cff*l<tt«3Ra2-8t*0 l W*. 
tf^p^;l/^;k 3 — i>^ii/ftt*«»W6ftS. ) 

So 

[0 04 9 ] Rr«StlS7y-JH(!:OtJf*l<B 
Sii6-30, <fc9#SO<ttg3R»6-2 0. «fOC 

»*u<«eaR»e-i 2r*o, ««<7*iJk 2 

-^f;l/7x^k 3-^f;l/7x^;k 4-^^;U7 
4 F + Sy:?*— ;k 3 - h V 7;^pyf 

;l/7x^.;k ^y^7Jl/^D7x^JK 2-b7i^'J 

;k 3-b7x.r.y;k 4-b7x^.y;k l-*?* 
;k 2-7 u 7?-;k l -bk~;!/&£#^tf eft& 0 R 

ti^n^^fPiiit #»*/c»jBis<D^f-piRa 

<»* 0 < tt£JRft 1-20, MF $ O < t££Xft 1 - 1 
2, BCCjff*l/<tt«3R»2^1 OO^fPil) 
0, »*L<i£ffiRm^ -bU> 

ysy>, b*^yt>>, tp-;b, ?^>, 
<Y 5 # s J y -Y5#V-;k ^>X^^/-;k 7" 
^h-YS^V-Jk f77'J^>, ^7*/-Jk 
t7h^77-Jk -YV^TV'-Jk 
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'j «Yy*yy>, <y > K— ;k of 

X *y*U*y>, ^tyjy, -»yy>, y'rvi? 

X ^y*>, b*y^>, +^U>, b*^>. b*y 

b'«;y^>, h»;r^>, io 
y^>. *^-y-y>. *^vy>r&^ ^o^f^u 

[0 0 5 0 ] Rr«$nSHfflMS^fc*3RS. 

«-ass ( i ) ictowzAvmztiz^rumm<DB& 

5?#fi5^f-offlSr*o, JEtc»*o<«r»;- 20 
[0 0 5 1 ] xior»*u<«o, s, n-r-c* 

0, J:0»*O<6iO, N - R"Ca5D , MCC»*0<W 
N-Rr*0> »(C»*t/<BN-Ar (A rUTV- 

6 -30 cor v-jm. saRK2~3 oojzmmrv- 
»8-i 2cdt 

-;ugr£>£ 0 ) r&& 0 30 
[0 0 5 2 ] q 3 &^mmz&&?zte!Z&ftm*& 

$fctS6M©^#i^f*nfSr&^ J:0»*L<«5 

> s 9tv^>. b*^>, b'D-;k -Y 5 b* 
b , y^> > b # ^^>, fn^x ey^y 
> % ^yy^k **if*/-;k -/y^r^. 
**UV-A\ f7i^r7-;k ^-y-^rv-Jk h 40 

ft. £?£i/<teb*y^> v b*^^> v b'y$t», by 
yy>rag. <fc0»*L<«b-yt?>. b^>r& 

0, EK»£0<ttb-ys>>r&*. Q a rfl50E3ft-S 
B»8*WbrfcJ:l>. B»S±Orw:H»5£ < I ) fc 

[0 0 5 3 ] — «K <III)-C*3ti^k*«0^%, E 

u < «tib-«k (iv) r««*ft&<t£»r* 50 
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[0 0 54 ] 
[ft2 0 3 

-Kit (IV) 

* «.r.». 

[0 0 5 5 ] SS*, m, Ltt, *ft-eftHHS ( I ) CC 

XttHHSC (HD«c*jWS*tiiHHI'C*0, * 
fc»SU>*HfcHl»r**. Q« ttaSBR5f#»^^ 

pig*^aE-r*cc^«feji^-fflp*ar. Q«r7f*/&£ft 

3?&1fc^7vm<DM;#W£bXte> W*.tftfn-;k -Y 
5 ^7-;k b*7^/-;k b*y^>, b^^>, ey 5 
b*y#v>, ?77-Jk -fy* 
rv^-Jk -fy ik f7^77-;k 

^77-ik MJ7 7^K -teuy-y-Jk 7^^/- 
;l/&£#^tf6ft. JfJKttt'jJ^k b'^>, b* 

<tor«-«s ( i ) octet? * Arsis ft 

[0 0 5 6 ] <IIl)r«3ft£{fc£«<D5^ E 

cc»tL<«Ti2-®^ (V) r*Sft*{t^ftr* 

[0 0 5 7 ] 

[{b2 1 ] 

-text (V) 

[0 0 5 8 ] ft*, m, L ^ft-eft-M^ ( I ) (C 

fc^&*ft6<!:Ei»r*o, ztctftL^mmbmrnv 

*-So X 5 «0, S*fcBN-R*at. R«-«S(I 
ll)CCte#£*ftiimgr*i^ ^/c$iF^Lx^|Qffl^f5l 

SfcjjW&JR^BP**-*-. Q,r»dESftS6MCD*S 

b^^>, b»M^>. b*y#^>. hyr^v^i^ 
*tf6ft, »H<«f'J^>, b'^^>, b-yst? 
>, b*y^^>r*0, j:0»$L<«t^>, 
^>r*>D, jgec»*u<«b:yi?>r*5. Q,r^ 
fiS 5 ft & 6 « (D^^^'x 7- n |R «E (c t&om t ffif 
^«|*JBflcLr«>J:<, */cB»**W0rt«fct». B 
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[0 0 

[0 0 
Ut2 
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or»-«s ( i ) (c*j^5ArS3h5^fD 

5 9 ] hbbs (ni)rasti*{fc^w©9 *>> e 
u<«tib-«s; (vi) rgt3n£ib^ra 
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**i*flA«rca*. 

[0 0 6 2 ] 
[fb2 3] 

— <£iC (VII) 



6 0 ] 
2] 



(VI) 



10 



[0 0 6 1 ] 5$*> l»H»5£ ( I ) CcteW£**i£0 

a (v) ccfcttsx, ii^m-rao, *fc»*iA>iSH 
fcEHira*. Q> »— «tA (V) ccto^SQ, iina 
rao. *fc»su>i&fflfcH«ra£. n«2ttc>L 

fb£«J©5^ MCC»*L,<»TIE— «SC (vn)rH£* 

HB« (VIII) 



20 



[0 0 6 3 ] Ltt— «S ( I ) tCteW**ftiEI 

JftratK *Wff£Ol*8BfcH«-ca*. RttHttsS 

(ni)tc*jws-eti<t[^isr*o. *fcW*bi>«Bfflfc 
H*rca*. q 7 tt— «k (v) tcfe^-sQ, iisjirc 

[0 06 4] HBK (lll)"C^3tiSfb^»©^% % E 

u < «Ti3— «s; (viii) T?*s*i*{b^*ra 

[0 06 5] 
[fb24] 



f 

R8 2 



[0066] a*. r b1i R.afecfcVR.iW, -en-en 

HfcEMtra*. Q tl . Q„*$<fcafQ ts w. -en-en— 
«a (v> cc*jw*q, ii^-cas. *fcw*u>is 
HfciaHtra*. l, . L.fecfc^Ljti, -en^en-M 

^ ( I ) fc*$t*&L£H|frC**. U , L, , L 3 t 
U . L, , L 3 «i»I^ltfcJ:<, BBSS so 



8 3 



.N v ~, 

R81 



Rs a 



[0 0 6 7 ] Yt«BRjB^*yfc«5?*JBB**r. ^# 

u<tt^>-tf>at. 6«©^#&T*/~;u»ras. 3? 
>, 7xt>H/>, F'j7x^i/> 4 ey^x ey 

yr^>ra^ J^syatxtti. 3, 5-^>-tz> 
h;-(;us, 2, 4, 6- t*y^> h y l. 
3, 5 -try h y-nu«, 2, 4, 6 - h vrv 

>hy-f^»-ca»3. «FtC»*0<5il. 3, 5-^> 



27 

>MH;Hr*i. (iii)r^sn^b^«j© 
5*3, «Ftc»*L<»TiB-MS; (ix) rft£ft£{t£ 

[0 06 8] 
[fk2 5] 

-ft*; (ix) 
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* [0 06 9]^^ R tl , R 9 ,*5J:0'R 93 «. frft^tx 
H«5S (IIDfc*WSR&H*C**K *fcK*Ol»IB 
fflfcRlttriS. Q Bl , Q.,;b<fcCXQ PJ tt, ^ti^ft— 
MS (V) {cteW*Q 5 £H«T*Kh *fcW*lA>IS 

H«>fii«r*a. — «K (iii)-ca$n-s{t^9<D^ 
fe. *fc»*L<«Tia-«s (x) -casnsib^ 

[0070] 
Hfc2 6] 




R j 02 

[0 0 7 1] 5$*, Ra 01 , R 10 i *J<fctFR,„«\ * 

n-en—«Bt (m)«:*je*sR<tHii*r*o, *3t»* 
( i ) {cfettsArastis-N^aataoBsaiii/r 

3©8SK£»U *?*0<ra0fct>L2* J:0»*L< 40 

[0072] &fc-»s (xi) «:ot»rttwr*. 

m> Ltt, ^-n^n-M^ ( I ) fC*5tfS*n6iH» 

rS3nsiftiiut«m«-«a ( 1 ) cc*jw5 



Rl 03 

5. <*:»)#* 0<tt, r;U*;u® (»*0<«K3R»l 
-2 0. J:0ff*KttK«»l-l 2. #K:»$L< 
iaa»1^8r»0, Jl\ xfJk i so 

-7'Pf;k tert-^Jk n-^^k n-x 

i(Jf«l<ttK«»6-30, <fc9#*L<«fieRS 
6-2 0, «FCC»SO<«K*»6-l 2r*0. 09*. 

;k 4->*^;l/:7x~;k 3- 

0 . 0 < (jj^ssc 1-12, micftt l < «isr» 

2-1 0©9f#IK^^naair*0, J;0»*U<tt* 
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7*7!/-Jk ***!/U>, 

4>Ku~>. fc'^X try ;y>, t* 

yy>, ^y^>, 7xt>F'j^>, 7*7* y^>, 10 

i^W^n, jf*L<»77> l ^^-^x> % try*; 
*y y t*^>, e \zv#t?> % h 

>. *^y>r&9, jgcc»*o<»+> r, j 

l/ta^ 0 20 

[0073] -«a (x i ) raisftsft&ft©^ 
<fcO»*o<«Tia-«s (xi i ) 

[0074] 
[fb2 7] 

CXI I) 

[0075] s*. m. lb, -en-en-iKS ( i ) sc 

Q„«-S5^ ( IV) JC*iWSQ,4|aj»-C* 
I) K*5WS**at|SH»T?*0. gfcW£Lt,>i5H&|B] 
[0 07 6 ] -«« (XI ) VK3ft«fl:64lKD9«. 

jekjt* b < ttTBB-«a (xiii)-c^§n^t^far 

*£. 40 
[0077] 
[{b2 8] 

(XIII) 

[0 0 7 8] m, L«, ?tl?tl-m3i < I ) fiC 
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Q 13 »--«5£ (V) {CWSQ s i[5]i^0, 
*/c#*Ul>«HfcH«r**. R„tt-|K(XI) 

[0 07 9] -IKS (X I ) r*3ft*ffc**©5%, 

0 < teTtE-j&5£ (Xiv) rstsnaft^r 

[0080] 
[<b2 9] 

-«8^ (XIV) 

Y Ri 4 1 
L.2 L3 ^ 

N R R AN 

Kl 4 2 K I 43 

[0 0 8 1 ] SW, U , U , L 3 fc<fct>*Yte, ^ft 

^ft-sas (viii) ccfcw&*tt6<fcR«r*g, */t 
i4j tt. ^n^n-jK^(v) tc*swsQ s <!:ia«r* 

0, Sft:»S(yC»flBH«>n«r*«. R 14 i > Rm te 

cto*R 143 « % ^n^n-fe^ (x 1 ) ccfcttSR^i 

[0082] (x 1 ) rsi3ft*fl:£«j©5^ 
**>»*0<«TiB-«a (XV) ts$n-s<t^»t 

[0 08 3] 

[fbsoi 
— «SS (XV) 




[0 0 84]S^ Q l51 , Q 1W *jJ:WQ 1!s tt, 

n*ftHKK <v) Kfcwao, (bgiisr*^ £/cW 

3StA>«H4>H«r*£. R 1S1 % R ls , *j<fctfR lsJ 

*n*hHtt5£ (x 1 > ccfcw^R^iEii&r* 
[0 0 8 5] «Tfc*«8B©Htt55 ( 1 ) rf|£ft£<b 




[0088] 
Ht3 3 J 
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(19) ftm 2 0 0 3 - 2 17856 




[0 0 9 0 ] 
[{L3 5] 



(20) ^2 0 0 3 - 2 1 7 8 5 6 




[009 1] 
[fc3 6] 




[0093] 
Hb3 8] 




[0094] 
[<b3 9] 



[0095] 
»b4 0] 



4 




[0 09 6 ] 



[ffc4 1 ] 




36. 




[0 09 7 ] [fb42] 




[0 09 8 ] 
Cft4 3 ] 




S»¥*5#*fi 21.000 (.-K«;xf-uv«») 20 



48. 



-€-CH,-ffl-H 




MTWfi 14. 000 W'JxfU 
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55. 




[0104] ( i ) - (xv) vmztittmxo 

itSmt, W&H84 4 -2 3 0 2 04 8-884 

«FHBS5 3- 6 3 3 1 «fM¥ 1 0 -9 2 5 7 
*S«fW3. 449, 2 5 5^, 05, 7 66, 

7 7 9-Sf, J. Am. Chem. Soc. , 94, 24 
14 (1972), Helv. Chim. Acta, 6 
3, 4 1 3 ( 1 98 0), Liebigs Ann. C 
hem. , 1423 (1982), WW 2 0 0 0 -2 1 

8 9 6 7#tt^cciat8©*ffi*«#ccur^jiSr*s. 

[0105] #lc, #«wm^*^**JWW* 

[0106] *«H©*b£«j (HMSC ( I ) rgt$ft£ 
A • NHSJI. H^SA • ffti&l. jWtJKO^mccfflt* 
bxm^ZC <£ W£ L < «m^&A * 

[0107] **M©|»fe3R^W, — *fcr)«ffiM 



2003-217856 
56 




ftSfbd*r**c£jWfr* 
[0108] ^^©iKfe^raiOTi. 

AH, jETLNKSJI. «a»<c^*WUrfcJ:< % 

[0109] »«WiE?LaAJ*, iETLttiSJI. 

mmfi^ttfbim * to* eft £*fli 

f4r&&, *»«ior««fb^X Mfb&ia, i£{b-Y 
>^*}A, BMb-fVJ^AXX ( I TO) 

X % tSH)t~V>. #V**yx>, ^'Jb'P-Wi* 

<DW«wmi4»f4. *j<fctfcft6i i Totommmtsi 

t^c, £jStt, Bf^tmtt, jMHtt»©j£*6 I TOW 
Sfitl Onm-5 um(Dmm<Db<Dj)m£L<. cfc 
l 0 Onm — 5 0 0 ni"C$>^ 



7 
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[ o 1 1 o ] M&ttaft. v-y^-fA//^^. my* 
n y #5 x % amwnsfi«c ^©±cc b»«e l /c t>©# 

«0. 7mmJty±<Dfc©*flH>£. »ffi©^«itc«Wfs|. 10 

[0111] P*«tt*qPiiAH. wFttaw. ^*n^ 

<tOr«T^*Usfe« (WiLBLi. Na v K t Cs 

(«iL«Mg, Caf) *fctt*©7*fb«!. KtbW. 
ft. M. 19, tjus-^a, th^A-^'j-^A^ 

±ffi£«*&**tf 6ft, £?2 O < tt{±*»»**4 e V« 
T©***4r**j k <fc0(f*Kiir;^^ , )A, 

A-7;U3~tf A£&*/c«*ft60DiI^£«, 7?* 

J: oaffiWipIttr****. ISiOn 

m~~5 um<Dffim<Db<D1>m$b< , <fcO»*L<»5 
0 n 1 /i 0 > Jgtt£?£ KlilOOnm-l 

[0112] **H©*t*4«. «HtEnllPH${c»ffi3Sfe« 

aA-r*ci**c*s«i6*\ itA3ftfc«ffi*»fts 50 
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s *tr s « * jBss-r * c <fc #r * s ©r * ft « 
*tt«w>6 *#***>© («*««tt{t^») ©t>rti 

<>^77-;k x^- y ;t^>if >. ^'J7x 
> % 7^7£;W^h\ £-?y>, ^'ju>, ^yy>, 

>£i/x>, X^y;l/7 5X ^SSr^^y^^fl: 

ft, jg^#JiS§f* h'jx (2-7x^b''J 

>TV^^A (lII)tt£©*JUy>*JMblitt*) 

d<V^xr.u>, #yy x~u>tr.=.u>, #y 
y u >^©# y 

[0113] *#6W«:*5iir«^®cc«f*«*tt{b^ 

36« J FJR*3&*2 5«JM±©fc©r*5 1 <fc«3 

4 0%J£U:©*>©ra'K £6CCjff£L<«6 0%©fc 

©r&o, 4»cc»sso<tt8 0«tU:ofcor*o. #d 
ftfc£#W6ft, TiBCci2*8©*;u M *;Wb£JRig 

So w*« rw«^«fb^-a«siiis 

m- j p 1 5 0 , 23 zwm\t\\mmm ( 1 9 8 2 

m« r=wwaift*-aiaiijBw- j p 1 so, 23 

2 SSBf ttlJj*W** 1 9 8 2 ^^tf, r Photochanist 
ry and Photophysics of Coordination Compounds J p7 
l-p77,pl35-pl46 Sprinqer-Verlaofl H.Yersin^l 9 8 

A, ^ -f'J'^A, JVf-^A, rtWVJ*. 

U^OA, ^S^Af^L<fflC^Ci3!)^ 

[ o 1 1 4 ] h ^ zMt&mssfco&mommztt 
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s, 7>hyjug, b'u^jn^ci'/iwen, ^gjg 

b*y#^>, *^y>, -<v 

i-7*vi/>* >> 10 
yy>, ha y>, bn-;k >f $ 

tr^v-Jk **i^/-;k t+t^ry-Jk hyr 
*/-;k *T^TV-;k ^>y^^/-Jk ^>*/ 

yy>, t^7^7'J-ik ^^^^^nr'J- 20 
;k ^7 -y -/+s^T y-Jk ^7^ + ^fD7 
y-;k r sy^^ur y-;k r^^f^fur 

»K»ss*5y#»^ fog, ^pt'j- 

t: 7, 8-^>i/+-/y>*$j:o # cn6©si« 
ft, 7. 8-^>v*sv>to£v*<Dmmmmim 

*tA>. 30 
[0115] *IW!a>fb£«M*, *&bjt*)Ut£mt& 

^SS^, T Photochemistry and Photophysic 

s of Coordination Compounds J Sprinqer-Verlaqffeh H. 
Versing 1 9 8 7¥»f. r««^H{b¥-«i&j£ffl 
-J «*BJttllj*9IJ*» 1 9 8 2^«ff^(Cfe*801Sfi[ 

wtf^n, i#£L<tz. ^py>gefi^ (s?ai/< 
«ifi*Efiitf-> , dttJR^f-aaiEffl-T- (W;U£bby 
^k 7xt>huy>^i') , hvEfltf-r* 40 

[0 116] *«MCcffli^*;l/h>^;Wb^H«*^ 

w^sEtt^asw: 1 ®grc&m> u 
^^r^at^o 45f**0Effi^©8fc«\ »su<tti — 

[0 117] **M(Cffll^^-Jl/hy drjWb^Hett© 
-8 0, $6CC»*U<«1 4-5 0"C*5. 50 
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[0 118] *»MCCfflC^^;Uh^^;Mb^«»(*© 
»* U>Jfctttt* #fc12 0 0 1 - 1 8 1 8 1 6#. 
20 0 1-1 8 1 6 1 7-S|, ^20 0 1-247 8 5 
9-Sf. #120 00-89 27 4^, #012 0 0 0 -3 
98 90 8f, W2 0 0 1 -4 54 7 #1120 
01-189539 #, #012 001-219909 

#HS2 0 0 1 - 2 39 2 8 1^, #012 0 0 1 -2 
48 1 6 5f, WO00/57 6 76§, WO 0 0/7 
06 55f, WOO 1/3 92 34A2§, WO 01/ 
4 1 5 1 2 A 1 #, Kmftftftm 6 0 9 7 1 4 7 A #13 

[0119] «*HCDH/»««Ftciss$n5fc©rw3& 

nm-5 tfm©iiOt©^U<, J; 
0^U<«5nm-Um^0, MCt£?£ U < « 1 
0nra-500nmm o »*JB©»fiR*ffiW, #iC 

A. ^FSUffi, n-fw>^&(X 

b>n- r a, ^tXhS, f^^a-h^i'), 

^>^^s, n^jt&, epjsus, lb 

[0120] jE?L&AJB> iE?Llftaai<Dtff4«. »ffi^ 

&a s titcn^zmm? z> mmco i u -a > * 

;k hurv-Jk **^/-;k ***^rv r -;u, 

-Y5^/-Jk ^'J7'J-;l/7W> ( b*7yy>, b* 
•7V r n>, 7x^u>^7a>, ry-;u7s>, r * 
/gf^i^v, X?'j;l/7>h7-fe>, 

>, tF7^k >>^if>, ^mm=m 

{b^, #y (N-^^JM^;l/) % 7^'J>| 

^, 1 nm-5 /i mCDlcKCD^cD^^ 0< , J; 0 
^KttSnra-Umr^l MCC$f$U<«10 
n m-5 0 0 n mt*^ iE^LSEAH, JE?Llftai»W± 
iSiUfet***© 1 I$/dJ2i^6Ji^Mi®r* 



(32) 

61 

■;u-K tfyxxfj^ rK'jx;u^>, #«;?xxu 

VaT+i/F. *'J:/£^x> v tf'J <N- trx;U*;Urc 
y-iU) . DHbkJRttUm. ^H>8«§> ^^>«) 
11. #'Jr5K, x*;H2;!/P-X, ffltiik AB 
S««B, ^'J^^X ^7^>ffiE T^'Jx^ 
f^Mi, r^+FWHI, x#*S/*MIS, i/'J3>ffifli 
ft£*flWf 6ft*. 

[0121] «*£AB* «T-«aW©»»tt, ttffi^ 

ew^aA-r s«ie, »f£i&3s-r*flMji na^6 io 

©r*ti«J:^. »*U<«* : f-aAJBROVXt«t- : F' 
WiL/rti, MJ7^/-;k tf+uv-ju. aM^^r 

5^>. 1 7 ^ U >^ 'J U >^(DlIif h 7 ^7i^>i 

*8*«5. 7^p^a f«V7>{b^, 20 
fctt* £ ft £ Si^imfcJ; O'cne ©if zgft^lp; 

tf^ft*, ^aAH, mT-»asHojR»««FiciE5es 

hSfcOtttftl^, 9ft 1 nm-5 a m©t5ffleD&<£> 
#»*L<, J:0»*l<B5nm^Umtftl H 
(CJff*U<ttl 0nm-5 00 nmr^ o m^&A 

b> «^»aww±ai/fc^oi«*fcw2a^*» 
6fta*Bit»r*oTt>j:<r>u ri— fi«c*fc«a« 

[0122] {fttcft%Mmfa±~ mmm 

e<st\ »Attf^±) m*mmmic2m&±.<Dm* 

jwohrsc ( 1 ) - (xv) r*sti«fb^»r**c 

sc <!:#»* u». *fc, ( 1 ) - (x 

v) vmztizit^o'ptjittbimtmon+ffim 

tt&n** 2 h«±^ 6 ft 0 , *T-*fta»©/i>ft < i & 1 40 
■cchks: ( 1 ) - (xv) r«s*ia<bd*©ii>ft< 

ttff*S»TSCi*i»j!lK WC, K^lft&Btt:- 
«K ( I > - <XV) Vm2tlZ>it&Wl<D'J>tj; <th2fi 
^fSCiWJUi^ fflffifti!jfiffitcj:0 

a®st\ Hoisja^, i«»iMtoiRi=-*ffi«-r-5/c«b 
ii<D^ft< tt> ib^hhsi ( 1 ) ^ (xv) vmznz 
tcm-sbst?) hk v fit 50 
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«*JB<fcl^ffi<k©iai©il>ft< <hfc-IBtc-«a ( I ) - 

(xv) r^?n^«^< ±t> i«^tr*B* 

fpJ±<D^CCfc^r. *36JBittffilHCC2H«±©li«:W 
U l&*BCcffirs«cc8ffl2-«a ( I ) - (xv) 
Sh4ft^«l*d>ft< 11MI, Kr>~m^ 

( 1 ) - (xv) r*3ft*{b£»*Mrr*B<fci**<!: 
©hik. -«« ( 1 ) - (xv) vm2tizit&fo£*)m 
Wb^»*4«r *)■*»»* c <t 

[0123] *««0H(a ( 1 ) - (xv) raisft* 

(J, «j£©ftft*-flfci£ ( I ) - (xv) r^£ft£{bi^ 

fcteH»5£ ( 1 ) - (xv) ri^^f^Wi^r 
-«5£ ( 1 ) - (xv) rst<*ft*fb£«j£#)« 

*2««±CC«B-r&*B^K:»* o< «»*B«c«-r-6 

bkhks; ( 1 ) - (xv) rasnsit6«*ffli\ * 
©jiiP^icT)^^-^ ( 1 ) - (xv) vmztx&it 

S. HKS; ( 1 ) - (xv) r^3ftSfb£«jJ:') VF* 
ftrtO^tlWb^BJi Lt»* U < tt^mettS^F-ffc 

[0124] ^(D&m&fcmm+mmtmt lx&£ 

W^WT^l J:9ff*l<ttAl, Z 
n. Ga, B. Beigf*r*0, MWfiF* L < ttA I , 
Zn, Ga£§f*T&6 0 C©<fc5ft£H*ttt<fcLrtt0!I 
* tfTIBCD <B#3S W 6 ft £ o 

[0125] 

[fb4 9] 



(34) 
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K5 



K6 
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K7 




K8 



CH 3 




[0127] ±ias©*^aw(c«^iftatt»*2«« 

»* L< ( I ) - (XV) Tgl3tt£{te«J# 1 

0-90Mtt%, <fcO»*0<tt2 0-8 0M%, H 
tc»*U<W5 0-8 0Kfi%T*S. *fc, «T«ai 
tmOd>35c < <b & 1 8(D^7XiRMS^ 1 3 0 "CJEJ 
±, J:*3»*0<tt#5*IE*fiKj&si 4 0"C«±©{t 

2i»*4©*rcD*r^x(E»«ft** 1 4 0 •CJ£U:©Jg£r 

[0128] RSH<D»f4i lt^^ll*f©*T- 

In. Sn, Pb, Au, Cu, Ag, Al, T i , N 

i m<D&m, MgO, S i O, S i O, , Al, 0 3 » 50 



GeO, NiO v Caa.BaO, F e 2 0 3 , Y, 0 3 

, t i o, m<o^mmtm. m g f 2 , l i f, a 1 
f, , caF 2 m<o±mv v\m. * i ;x?-u>. #v 

< £ & 1 ^on^y v^i^o^e/vii^^I 

BE (OTIxt^^^) ^~7X£-><:*>t*-A 
[0129] 



67 

$mm i 

25mmX25mmX0. 7mm^7^1S±iC I T 
0£ 1 5 0 nmOmZVUmutcbO (SmZ^I^ 

m, 3CCC*-;l/*a«»A*il«jft4 0 n m, »*H» 
»^BWfi2 0nm («a^Wf4BO«#jSK0. 0 
0 1 nm/ft H*»C©J!»a«0 . 4 n 

CCI2M) > MtCL i F**»ftl n malice 1 0~ 3 -l 
« l 
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2 0 0nralfUIHML/c o fcfc, fHKLfc* 
^CO^rmPlx^^^Sv-X^^^-a^^ h 2 4 0 

;UT*^if-PMA- l i*ffl^r»J5eu/c *o#S 
10 ***1CC5W\ 
[0130] 

: can 



No. 


(figj? nra) 


ft ^fefi 
A max 
(nm) 


(x.y) 


2O0cd/m* 
SE(V) 


<%)■> 


<%)-» 




101 


fc^tfiStf KL(36)*fi 


474 


0.18,0.21 


12 


0.8 


0.2 


Itttft 


102 


K2(36>¥;1 


472 


0.17.0.20 


13 


0.7 


0.2 


// 


103 


Ww<bS*J 2(36)#j§ 


460 


0.15,0.16 


11 


1.0 


0.3 


// 


104 


Ww<b£* 23(36)M 


461 


0.15,0.14 


10 


1.8 


0.7 


// 


105 


tfj*fb£$f 24(30)*iB 


461 


0 15,0.15 


10 


1.9 


0.8 


// 


106 


~mw<t$® 26(36)^® 


462 


0.15,0.15 


10 


1.9 


0.9 


// 


107 


#J*Mb£Bl 26(36)i£Jg 


462 


0. 15,0.14 


10 


2.0 


1.0 


// 


108 


#J^ffc£#J 43(36)£il 


464 


0.15,0,16 


11 


1.2 


0.4 


tt 


10BL 




473 


0.18,0.20^ 


r * 12* A 


0i 8 


■ 0?3 ■ 


// 


110 


Kl: motifs*** K2=50:50(wt%tfc)(36)£e 


474 


0.18,0.21 


12 


0.8 


0.3 


// 


111 


Mwfb£» 2(l8>/m**ftS# K1(18)@JS 


461 


0.15,0.16 


8 


2.5 


1.8 




112 


IW^ft^lI 2(l8)/tt*|*a*f K2(l8>fBJg 


461 


0.15,0.16 


8 


2.6 


1.7 


// 


113 


PJm{b£fcJ 2(l8)/0!|*{b£fcJ 26(l8)«Jg 


460 


0.15,0.16 


7 


2.7 


1.7 


// 


114 


flsub** 23<i8)/m^»i&^ KKiB)ae 


461 


0.16,0.15 


5 


2.9 


2.4 


/t 


115 


lW*flj£tt 23<28)/S?t*i£# Kl(8)fcJg 


461 


0.16,0.15 


5 


3.0 


2.3 


// 


116 


m*<t£*& 23<18)/$*t{b£-& 26(18)«J» 


461 


0.15,0.14 


6 


3.1 


2.3 


// 


117 


fll?Hb£% 43<18)/S?|*&# Kl(i8)«JB 


464 


0.15,0.15 


7 


2.7 


1.9 


// 


118 


W^/b£ft 23 : MTIfimtt KL=50:50(wt%Jt)(36)#» 


465 


0.16,0.17 


5 


2.3 


1.7 


// 


119 


#Jj*fb£8J 23 : Kl=80:20(wt%i±)(36)#^ 


464 


0.16,0.16 


6 


2.4 


1.9 


// 


120 


#)*rc{b£«J 23 : Mwrtifcfb 26=50:50(wt«tfc)(36)M® 


461 


0.15,0.15 


5 


3.1 


2.4 


tJ 


121 


W^ft^W 24 : Wvfb-&* 25=50:50(wt%tfc)<36)#Jf 


460 


0.15.0.15 


6 


3.0 


2.5 


// 



[0 13 1] 



[ft 5 1 1 




0^=ch-Q-Q^chXQ 

0 




[0132] ct\h<om i f-*T)\s3yrtX'VW& 

©»JS«rtfofc«*fea 1 cc^-r* git, w t KttK 

[0133] mm\z. mm \ tmmc*y*^9> 



40 



1 0 n m&#Ufc. #CCj|i6«| 1 O^-iUftjSWSA* 
Jg/itfK 0 nm. 'X^r?2k%Mttft%mB$)3 0 nm 

(ffc^D©S»»ffiO. 04nm/ft {t^EGDgS 
«IS0. 4nm/#r#^) ^C^l^ 

K/Sttl nm£»C 1 0" 3 -l 0- 4 Pa(7)S^ S 

tc~?X? (^IW5mmX4mm<!:^l > 7X^) £ 
RBU 7^^^ A^lf^2 0 0 nralf LtS^ 

[0 134] 
[«2] 



71 



(37) 
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52 



No. 


* * tH to fQ 

nm) 


58 /C vl. fit 
(nm) 


EX ~£r fg ftp 


1 AnnnJ i-i 
lUUUcfl/ra 1 

70 JU ir? "J 

*£E(V) 


t; JH, ifa 

<*)'> 




f5% 


201 


ffi^KStf Kl(36)£ja 


520 


12400 


12 


5.2 


2.8 




202 


>(l0)/*?tf)2m K1<26)*JB 


516 


29800 


13 


8.1 


1.5 


// 


203 


W*fbS« 2(36)* » 


616 


26800 


12 


6.8 


2.2 


// 


204 


Ww<b6«l 23(36)^JS 


514 


46200 


10 


10.2 


4.1 


/f 


205 


WaWfcGtt 2(L8)/n?m%# Kl(l8)ffiS 


515 


70300 


7 


13.4 


8.9 




206 


23(l8)/«^ttr&*t Kl(lB)«Jg 


614 


8U00 


6 


18.0 


11.3 




207 


M*<t£>® 2<18)/0Jin(fc£% 26(18)»JB 


L 615 


93000 


6 


18.8 


12.4 


// 


208 


mrttti&m 23(l8)/0>J*Mb£BJ 26(l8)«J§ 


515 


87600 


6 


19.9 


12.9 




209 


flH*<b£«J 23 : **tfi£*r Kl=60 : 50(wt%lt)(36)*JB 


514 


74000 


6 


16,7 


13.3 


ft 


210 


mmitttto 23 : ia*tt>S# Kl=80 : 20<wt%tt)(36)iiiJg 


516 


76200 


6 


17.3 


13.1 


ft 


211 


(W*<b£*J 23 : PJ5Mb£fcj 26-60 : 60(wt%Jt)(S6)JM 


614 


71900 


6 


19.3 


13.0 


tf 


212 


mnlb&to 24 : mmfcS® 25=50 : 60(wttttt)<36)J|IJH 


515 


90600 


5 


19.6 


13.4 


ft 



a) 2 0 0 cd/m»ftftI$0tt&S?*&¥ 



[0135] 

[ft5 2] 




20 




£3 



: <mistcl TO#7*S«Lh«:, Baytron P 
(PEDOT-PSSi§S <#yy**i'x*u>-# 
U^fl/>W>»F-^) /'Wx;M±») £X 

* >a- h l/cs, 1 0 0 m c-c-mmmm&skL. *~ 

•J (N-fc*~;U#;l^/~;l/) (PVK)40mg l 
2(Dit^D 1 mg^l,2-^^nax^>3m 1 i 
KLfc*«**tf>3-hLfc (il^70nm) . * 

3l2fc:K»K MtCL i FZmmmi nm£«C 1 0" J 
- 1 0 " 4 P a <DM^r\ ««aaSfi©*frF3R» o 
/Co CC^CCA^-^^OfcvXd? (MIi^5m 
rax 4nnni^67X^) T;l^~^A£Jg 
/W)2 0 0 nmllLt«^MUfc, ttte. 

2 tc^To 
[0138] 
[«3] 



4* 

No. 


(!S© am) 


A max 
(nm) 


cd/ra* 


200cd/m* 
*E(V) 


(*)»» 






301 


**f8i£# Kl(36)#/a 


620 


4800 


14 


4.1 


1.6 




302 


^v*7n>r >(io)/***auf ki(26)^is 


616 


6800 


15 


5.9 


1.1 


ft 


303 


WKib&Vl 23(36)#@ 


514 


8200 


13 


7.8 


3.3 


ft 


304 


m*<b£to 23(l8)/*?tf K1(18)«)S 


616 


12300 


9 


9.3 


7.2 


*&® 


305 


0>lm{b£fc 23(18)/«?*&# Kl(l8)»Ji 


514 


14100 


9 


10.0 


7.8 


ft 


306 


«w<b-&tB 2(t8)/M*<b£to 26(18)«« 


515 


26000 


8 


11.5 


9.4 


ft 


307 


^jTnfb^tt 23(18)/W^ft^«J 26(l8)«Jg 


516 


28900 


8 


12.3 


10.1 




308 


0J*fb£® 23 : tfii&tr Kl=60 ; 50<wt*tfc)(36)J|iE 


514 


16300 


7 


9 6 


7.4 


tf 


309 


«aRft^» 23 : «*f8&a- Kl=80 : 20<wt* it)(36)#® 


516 


16900 


8 


10.3 


8.0 


ft 


310 


W5*rti£» 23 : M^fb^tU 26-60 : 50(wt%J±)(36)^JS 


514 


24400 


7 


11.3 


9.2 


/f 


311 


Wwft£«-24: Mq%fb^«V 25=60 : 50(wtKtt)<36># JB 


515 


25200 


7 


11.5 


9.3 


ft 



^ ( i ) ■c^5n^j^m< aiiMU* 



50 



[0 1 40] fttkflU. XtkM2 0*)»&HI4No. 2 
0 6 COL i FOKtDOiCL i IkttVmi, 



73 



ififiAmaxW5 1 5nm, ^itHSf ffi* 1 8 6 0 0 0 c d 

/m\ i o o o c d/m 2 ^ytm<D%mmmt5 v, ^ 
a5s^*»i2o%, «B$»©^aBfi^a*« 1 3. 9 

[0 14 1 ] HfllOT5. JIJfeW2CD*5^Stt*4No. 2 
0 6(DL i F©ft*>gtC2 $U>*W>L i & 

o/d£Jfl. #*-¥-(D»#ifcg A maxte:5 1 5 n m. MM 
»B«1 48 0 00 cd/m , l 1 0 0 0 cd/ra l M 

mcommmmzsv, 19. s%, 

VHDwam&tm* 13.1 %tmntci±mmt>ti 

fc. 

[0142] mmme . xmm 1 ©*w&k»n 0.1* 
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* 2 1 ©«3fc«tt*4 (#fe**t*»B+«36»^^ hWI4 
C) ©K*>DCc{b^«!F*5<fcCf{t$«G©*5!MI» (lb 
£^F<D»3KiK0. 00 lnm/»\ ft^G(3Dli 
iSffO. 4nm/#) £RJ»2 0nm, #CC>"CilJWIl 

0. 00 1nm/8\ itefaCOmMXBLO . 4nm/ 
») *«/»2 0nmCC&& < fc^CCjB^f*RL'A:. 

#^T-<DC I EfeSMSW: (x. y) = (0. 3 2, 
10 0. 3 2) ©afiSMSl, *iB?WSl 0 40 0 cd 

L/C, 

[0143] 
[{US 3] 




CH=CH- 




,CH 3 



■N 



CH, 




[0 144] 



